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South Dakota State College.
Dear Sir:
I have the honor to make the following report of the Agricultural
Experiment Station of South Dakota State College for the fiscal year
ending June 30, 1926.
At the close of the year there were twelve divisions of the experi
ment station. In these divisions, there were fifty-three experimental
projects being considered. A detailed report of each will be found in
the following pages, as well as the financial statement by the secretary
of the college as to how the funds were expended.
Yours truly,
James W. Wilson
Director of Experiment Station and
Animal Husbandman.
EXPERIMENT STATION
Department of Animal Husbandry
The following experiments were conducted during the year:
Sheep Breeding
The experiment was conducted to determine whether iit was prac
tical to produce a lamb suitable for mutton at an early age and at the
same time a hide that could be used for fur purposes. If so, at what
age should the lamb be marketed; also what is the value of using kara
kul on the ordinary breeds of sheep in the Northwest in respect to the
quality of fleece produced by each? At the time of this report, lambs
are on a full feed of grain while nursing their dams.
The object of a second experiment in sheep breeding is to develop
a breed of sheep that will not require docking. Good progress was made
in this line.
Cattle Feeding
Barley vs rye for fattening cattle. Twenty head of two-year-old
steers were divided into two lots and fed from self-feeders all the rye
and barley they would eat. Pigs were put in lots to pick up waste.
This was the third year in feeding rye to cattle as a fattening ration and
a bulletin giving results will be published, probably during the next
fiscal year.
The value of green corn stacked as a feed for cattle. Twenty-five
head of two-year-old cattle were divided into five lots of five head each
and fed on stacked green corn, corn silage, corn fodder, alfalfa hay and
one-half corn silage and all the alfalfa hay steers would eat. Corn from
the same field was used for the stacked corn lot, the corn fodder lot and
the corn silage lot. This stacked green corn was the poorest feed ever
fed to cattle at this station. During the 54-day trial, the steers not
only lost weight but they were inferior to cattle in any other lot while
at the beginning they were similar to other lots both as to breeding
and individuality.
Hog Feeding
Factors in summer feeding of market pigs. Seven lots of ten pigs
each were fed in a similar manner as in the three preceding years to
determine the economy of producing feeder or stocker pigs on various
limited rations of farm grains, to study value of alfalfa pasture, and to
compare the economy of full vs limited rations for pigs on alfalfa pas
ture. After the close of the pasture season, all lots were finished on
com and tankage to study the influence of the several methods of sum
mer feeding. The results obtained during the past vear are in agree
ment with earlier indications that for producing thrifty uniform feeder
pigs on alfalfa pasture, the limited rations rank in the following order;
(1) corn and tankage, (2) ground barley and tankage, (3) corn without
tankage, (4) whole oats and tankage.
Tankage requirements of market pigs fed barley and pasture. Ten
pigs each were fed mixtures of ground barley and tankage to determin'
the most efficient proportions of these feeds for producing economical
gains. The results to date indicate that the proteins supplied in a ration
of ground barley, tankage and alfalfa or rape pasture form such a.
efficient combination that a smaller quantity of digestible crude pro-
tein is required in the concentrates fed than is called for in present
feeding standards. This possible saving of tankage greatly increases the
value of barley as a substitute for corn for fattening pigs.
Study of alkali disease in pigs. Several small pigs were fed grains
held over from the preceding year to determine whether feed loses
Its effectiveness with age.
W^inter feeding fall pigs. Five lots of ten pigs each were used to
determine the value of corn, oats, tankage, linseed meal and alfalfa
limited and full rations for fall pigs. The remarkable value of
altalla hay in winter rations for fall pigs was again shown in the results
of the past winter. Choice oats as a substitute for corn in limited ra
tions including linseed meal, tankage and alfalfa hay, gave excellent
results during the stocker period; but if the finishing period is also con-
sid^ed, oats proved to be worth only 27 cents per bushel when corn was
worth 56 cents per bushel. Full feeding from weaning to market age
proved somewhat more economical than a combination of limited and
full feeding.
rations for brood sows. Some fifty head of brood sows were
divided into four different lots and fed on the following rations:
Lot 1. com and alfalfa hay. Lot 2. corn, tankage and alfalfa hay. Lot 3.
ground oats and alfalfa hay. Lot 4. oats, com and alfalfa hay. Complete
records were kept for each litter produced by sows from farrowing until
weaning time. The results indicate that the sows and gilts responded
to several rations used. Rations containing oats gave poor
results when fed to gilts and best results when fed to older sows.
Grazing Experiment.
Grazing cattle, sheep and swine. The object was to ascertain how
many cattle sheep and swine will one acre of white clover, yellow sweet
cl^over, alfalfa, native pasture and sudan grass supply feed for during
the season. What is the comparative value? What is the danger from
bloat? This experiment is in progress at both the substation at Cotton-
wood and the home station at Brookings. Results for 1925 were good
no cases of serious bloat resulted although the season was unusually dry.
Soybeans and Soft Pork.
The project Ito determine the per cent of soybeans in a pig's ra
tion to produce a carcass termed by the meat packers as "soft" and to
determine whether or not age has an influence at this writing is well
under way. Pigs of the same breed and same litters will be used, all
produced under the same conditions. The lots will be fed on different
per cents of soybean meal and com meal. One pig from each lot will
be killed by meat packers in Sioux Falls at about 100 pounds. The
second lot will be killed at 150 pounds and so on.
Publications.
Two bulletins were printed during the year. Improving Winter
Rations for Pigs and Soft Com for Fattening Steers. These bulletins
carry the following digests:
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No. 216—Improving Winter Rations for Pigs.
The difficulty experienced by many farmep in securing good re-
suits with fall pigs prompted a series of experiments at South Dakota
State College on winter rations for hogs. Various combinations of pro
tein supplements were tried under dry lot conditions to secure informa
tion which would make the feeding of market pigs more profitable. _
The standard ration of yellow corn and tankage is not a very effici
ent winter ration for fall pigs because these feeds do not supply suf
ficiently the vitamins which are so necessary for satisfactory growth
and development. Fortunately, this practical and popular ration may be
easily improved by the addition of alfalfa hay and linseed meal, or
buttermilk. ^ 4.- *
The addition of chopped alfalfa hay and oilmeal to a ration ol
yellow com and tankage greatly increased the efficiency of the ration.
Pigs fed this ration made an average daily gain of 1.54 pounds as com
pared to 1.32 pounds for pigs fed only corn and tankage.
Alfalfa hay fed in racks gave almost as good results as when added
to the ration in chopped form. When choice alfalfa was used, the gains
were just as good. There seems to be little or no advantage in chop
ping alfalfa hay if pigs can be induced to consume sufficient uncut hay
to insure beneficial results. • . 4.- i,
Corn and alfalfa hay alone did not prove an efficient ration showing
that alfalfa hay can not replace tankage as a supplement for corn.
Direct sunlight proved an important factor in producing good gains
in these experiments. Results indicate that much of the unthriftiness
in fall pigs is due to rickets caused by a lack of direct sunshine.
A com, tankage and buttermilk ration proved more efficient than
either a corn and tankage ration or a corn and buttermilk ration. More
rapid and cheaper gains resulted as well as greater uniformity and finish.
Semi-solid and condensed buttermilk were found to be good sub
stitutes for creamery buttermilk in rations of corn, tankage and butter
milk. These feeds might be used to advantage where skimmilk or
creamery buttermilk are not available. • • i.
Where ground barley was substituted for com in the ration with
tankage, it proved satisfactory. One hundred pounds of barley were
equal in value to 100 pounds of the corn which graded about No. 8 or
No. 4. One could afford to feed barley and tankage instead of com and
tankage when the cost of a bushel of ground barley was not more than
83 to 87 per cent of the cost of a bushel of com.
No. 219—Soft Corn for Fattening Cattle.
The results of this experiment indicate that farmers should plan
to feed soft or immature com rather than sell it on the market because
when fed with alfalfa hay, soft corn produced gains which compared
quite favorably with gains produced by the more mature corn grown the
same year.
The results also indicate that husks on immature com have con
siderable feeding value; steers fed snapped corn and alfalfa hay made
better gains than steers fed husked corn from the same field.
This experiment shows that the low prices prevailing when com
is soft are unnecessary.
8 ANNUAL REPORT
The shrinkage of the steers that received the selected soft corn
was not as large as it was with the steers that received the selected
hard corn, being 60 and 64 pounds per head, respectively.
Results indicate that soft corn puts a good finish on cattle as the
salesmen in the stockyards rated the steers that received the soft selected
corn second, and the steers that received the hard selected fourth.
The four lots of corn fed to the four lots of steers in this experiment
were found to contain on close inspection, different classes of corn from
the standpoint of maturity. The field run corn and even the soft select
ed corn contained three classes—medium hard, medium soft and soft.
Even the hard selected corn, on close examination, contained two classes
—hard and medium hard.
The chemical composition of the four lots showed no significant
differences. When divided into classes on the basis of physical evidence
of maturity, immaturity is shown by a higher total protein content, a
lower per cent of normal starch, a somewhat lower per cent of crude
fat, higher ash, higher moisture, a lighter weight per bushel and lower
shelling per cent.
Chemical analysis of the husks from immature corn indicate that
they should be more palatable and have greater nutritive value than
the husks from mature corn. Husks on immature corn were found to
have a higher sugar content and true protein content than the husks of
the more mature corn.
Department of Agronomy
Director J. W. Wilson,
Agricultural Experiment Station.
Dear Sir:-
jl beg leave to submit the following annual report of experiment
station projects conducted by the agronomy department.
Influence of Crop Rotations on Soil Fertility
Soil samples are secured from several plots of land in a series
where given rotations and treatment are continued for definite long time
intervals. The soil samples are expected to indicate fundamentel dif
ferences in the soil of the plots when they are studied chemically and
biologically.
A history of recorded crop yields from the small fields is now
available for a continuous period of 17 years—thus furnishing oppor
tunity for studying soil fertility changes due to cropping systems which
may have the largest continuous record of any in the northwest.
During the season of 1925, the plots were cultivated in corn. During
the course of rotation, it happened that the season was exceedingly
backward for the corn crop and for that reason differences in yield of
corn on the plots which might be traceable to essential soil differences
were slight. As an average of all years during which this project has
been conducted, crop yields indicate almost unmistakably that (1) phos
phorus and (2) nitrogen, are the "limiting elements." Furthermore,
there is some indication from the chemical analyses completed that funda
mental changes in soil fertility of which variations in crop yield are
only an indication are measurable. The establishment of such a fact
would bear directly upon the present research project.
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Phosphorus and Sulphur
This is a project to determine definitely the effects of phosphorus
in different forms on the growth of plants and the effect of sulphur in
combination with calcium (gypsum, calcium sulphate) and as pure sul
phur on the growth of plants and its effect; also the availability of phos
phorus in different forms. ^ 4. i
This project includes vegetation pots and turnbler cultures treated
with phosporus and sulphur and their combinations. Approximately
200 analyses are completed for water soluble phosphorus.
Different phosphorus carriers produce different results, ine in
troduction of some organic matter into some supplementary sand cul
tures receiving phosphorus in the form of rock phosphate has shown a
very marked increase in the growth of plants when compared with or
ganic matter and rock phosphate alone.
Corn Ear Rot
This is a project to discover the occurence of corn ear rots in given
areas and to determine the effect which ear rots may have upon con
stituents of affected ears, and upon the progeny therefrom.
Since the previous report, approximately 100 separate strains ot
corn have been produced from selections of the previous year. A number
of the strains just produced are selfed or inbred strains and they have
been found to possess several heritable characters peculiar to strains of
such com. These characters include chlorophyll deficiency, rolled top,
leaning tops, striped leaves, and apparently some others less distinct.
During the year, at least two moulds have been isolated from strains oi
corn included in this project, namely Aspergillus niger and Fusarium
moniliforme. . -4.1,4.1.
An attempt has been made to associate disease organisms with the
development of supposedly heritable characters previously mentioned.
There is no reason to doubt the indication mentioned in the previous
annual report that organisms commonly associated with com diseases
reduced the percentage of germination, usually interfere with growth,
and furthermore seemed to be associated with peculiarities of growth
which may also be heritable.
Carbohydrate Variations
This project is a study of carbohydrate variations in leaves and
husks in early and late maturing varieties of corn and their relation to
moisture and temperature.
It is well understood by practical corn growers that weather con
ditions including rainfall and temperature combined with sunshine have
noticeable influence upon process of growth and ripening of corn. These
implied conditions of growth may be only partly within the possibility of
control but their influence is none the less unmistakable and whether con-
trolable or not needs rto be understood. Once understood they might be
practiced even if not controlled. These influences may largely be in
dicated and perhaps measured by photo-synthesis. . . ^
One series of 48 corn plants in 12 separate pots has been vegetated
in the greenhouse and samples removed by removing sections of the
leaves with a Sachs-Geunug leaf punch. Determinations of starch, pen-
tosans and sugars on these are just being completed and computations
being made.
Cursory examination of results shows decided variations in photo
synthesis between different plants. These differences are apparently
correlated not only with the arranged variations in temperature and
light but especially with the stage of development of the corn plants.
The curve of these variations remains to be plotted.
Long Time Experiments
Several projects involving fundamental investigations and long time
experiments are being continued. These include the following:
Crop rotation trials including (1) continuous corn, (2) corn, small
grain (3) corn, small grain, legume; to discover the influence of balanced
rotations upon quality and production of field crops.
Breeding corn for (1) protein content (2) height of ear.
Weed eradication including destruction of quack grass, wild morning
glory, perennial pepper grass, wild oats.
Comparing the influence of not plowing with plowing several depths
for corn, wheat, oats, and clover, including forages; 6, 7, 12.
Comparisons of crop residues with stall manure applied with lime
and phosphorus upon the quality and quantity produced of corn, oats
and clover.
Variety testing of field crops including corn, small grains, soybeans,
alfalfa, and field peas.
It is increasingly evident that different results expressed in crop
yields are secured from different crop rotations. One of the principal
reasons for resorting to what might be called balanced crop sequence is
evidently the need for the control of specific weeds, notably wild oats,
quack pass, wild morning glory, and perennial peppergrass.
It is observed that a field in wheat continuous since 1897 has reverted
almost completely to wild oats—but that the latter can be reduced and
ultimately eliminated with a comparatively simple method of mowing
the infested crop for hay sufficienty early to remove the wild oats for
hay before the seed is ripe.
Again certain crop rotations permit land on which they are carried
through to become increasingly infected with quack grass. Since the
publication of the previous report, the latter weed on a given rotation
has been eradicated. The procedure by which this was accomplished is
apparently possible of general application.
The rotation involved consists of corn, oats, winter wheat, and sweet
clover. Previous to last year, the sweet clover was regularly harvested
both for hay and seed. Such rotation allowed insufficient opportunity
for giving quack pass sufficient late summer cultivation to eradicate




3. Winter wheat (with sweet clover seeded in the spring)
4. Sweet clover(cut for hay and land summer fallowed twice per
week with sweep attachments to surface cultivator in the latter
of summer).
This procedure obviously does away with any seed crop from the
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sweet clover but makes opportunity for summer fallowing which is n^-
essary to permit summer fallow after soil moisture has been reduced y
sweet clover, which is necessary to interfere with growth of quack grass.
Since the publication of the previous annual report palyses of
corn have been been completed and published in co-operation with the
Department of Animal Husbandry in experiment station bulletin No. ^19.
The analyses of the lots of corn fed to cattle are putdown indetail in the
bulletin and the following statements are made concerning the analyses:
"The chemical composition of the four lots showed no significant dif
ferences. When divided into classes on the basis of physical evidence of
maturity, immaturity is shown by a higher total protein content, a lower
percent ofnormal starch, a somewhat lower percent of crude fat, higher
ash, higher moisture, a lighter weight per bushel and lower shelling per
"Chemical analyses of the husks from immature corn indicates that
they should he more palatable and have greater nutritive value than
husks from mature corn. Husks of immature corn were found to have a
higher sugar content and true protein content than the husks of the more
mature corn." . . ^ i u „
During the fiscal year, at least two varieties of barley have been
noted in our variety test plots which produce high yields and which also
possess smooth awns or beards instead of the rough barbs borne by such
varieties as Odessa and Manchuria. These varieties of barley it is hoped
will develop favorable and may be disseminated to growers. If this
proves possible, the character of smooth awn will diminish the discomfort
which usually attends the harvesting and threshing of ordinary varieties
of barley. , ... ,. .
It is only attempted in the foregoing to make specific mention ot
the more prominent results secured since the previous annual report. In
addition to these, a good many other items of progress might be men
tioned except for the limitation of space.
Soil Investigations
One of the phases of investigational work carried outwith the use of
special state appropriation is that of soil investigations which are given
the title of soil survey. This work may be divided into four general
parts—
1. The surveying and mapping of soil areas proper
2. Sampling of soil types and analysis of samples
3. Soil field experiments
4. Technical soil investigations based largely on information se
cured from the foregoing survey.
Since the previous annual report, surveying and mapping of two
counties has been completed, Brown and Hyde. This makes a total of
eight counties completely surveyed and mapped and a special West River
area of six townships in addition; the surveying of Moody county is also
practically complete, making roundly ten counties.
Numerous physical and chemical analyses of typical soil samples
have been completed during the last year and results from these along
with those previously completed are constantly utilized in making replies
to inquiries about the fertility of South Dakota farms. These replies
furnish direct information to farmers and others who wish to know for
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example whether a given soil might be acid or alkaline, whether lime is
needed for alfalfa or other legumes; whether any kind of fertilizer ought
to beused or any otherwould pay; plowing deep or shallow; best methods
of tilling or cultivation; or the most productive methods of handling
crops in rotation.
Out of a total of 5000 letters of inquiry answered by the Agronomy
department in the past year, 2000 replies were based upon these soil in
vestigation. Such investigations also furnish direct information for
teaching College and School of Agriculture classes. During the past
year, a special use for information from soil investigations was made by
drawing off advanced copies of soil survey maps already completed and
sending them to the Sou^h Dakota State Highway Commission. Although
this was incidental to the agricultural purpose of soil investigations
highway engineers found it possible to secure indications of possible
gravel deposits from the maps thus saving time and expense.
investigations, supported by the state under the heading
Soil Survey", are conducted cooperatively with the soil survey of the
United States Department of Agriculture. The latter contributes prac
tically dollar for dollar along with the amount appropriated by the
state. During this cooperation it has applied not only to field surveying
and mapping soils tut also to the printing of reports and to soil colors.
The surveying and investigation of South Dakota soils under the
auspices made possible by state appropriation not only has mads it possi
ble in the past year to extend information to farmers for direct use in
their business but also cooperation with the United States has furnished
world wide information.
Results of field experiments conducted at Brookings have estab-
bhshed that it is possible to produce an increase of 30 per cent in cereal
crops as an average for several years by the application of phosphorus-
fertilizer. Similar indications although of shorter duration have been ob
tained from soil field trials conducted by the soil survey at Vermillion
and Groton, and also at Highmore experiment farm.
Substations: Highmore, Eureka, Cottonwood, Vivian
The following experiments are being pursued: comparing crop ro
tations; variety testing of wheat, oats, corn, barley, flax, potatoes, alfal
fa, sweet clover, millets, grain sorghums, field peas, soybeans and sun-
ilowers; the selection and breeding of disease resistant and drought en
during strains of the foregoing crops; trials with different kinds of till
age and fertility applications.
It is possible to report in connection with cereal breeding that two
strains of smooth awncd barleys which have been under selection and
test especially at Highmore for several seasons are apparently productive
enough to warrant their being utilized for distribution. These smooth
awned barleys will be a valuable addition to varieties in South Dakota
if they can be substituted without loss in production for such barbed
varieties as Odessa.
Potato Experiments
State appropriations for potato experiments have been utilized for
completing experiments with the propagation by cuttings; comparison of
high pressure and low pressure spraying and tuber indexing. The latter
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has been pursued only in the present season. Tests of growers strains
of varieties were conducted at Brookings.
Seed Testing
Three thousand three hundred and fifty samples of seed have been
tested in the past fiscal year for individuals who have sent in the samples
with inquiries as to germination and purity of seed. These replies were
stated as far as possible in a way to dispense information regarding the
desirability of maintaining the quality and purity of seed for sowing on
South Dakota fields and for placing on the markets inside and outside of
the state.
Rust Resistant Grains
Hybridizing of cereals including wheat, oats, emmer, barley, and
the testing and selection of same with a view to finding varieties
that would be resistent to or free from rust especially the red rust
of wheat, Puccinia graminis, have been given increased attention
the past year. This was possible owing to special appropriation for
the purpose. It has also been possible to increase the amcmnt of co
operation in caring for the uniform rust nurserj; with strains sent
out by the United 'States cereal office.
Some progress is indicated in the direction of securing strains that
resist rust; for instance certain crosses between Marquis and Kota
wheats. Too much need not be promised until it is possible to de
termine further qualities of these strains and produce them in larger
quantities.
Flax Scholarship
A special fund was made available to the institution and as
signed to this department for use in enabling an advanced student to
solve some phase of a problem connected with the production of flax.
About half of the amount available was expended for making a com
parative study of the effect upon soil and subsoil of clear flax, wheat-
flax mixture and clear wheat. This study was accompanied with special
studies of moisture and of nitrate nitrogen in soils following the dif
ferent kinds of cropping indicated. The idea involved was to follow
up the well known tradition that "flax is hard on the land" and to get
some scientific data concerning it whether pro or con. Generally speak
ing the results indicated no definitely harmful effect of flax upon the
soil on which it grew.
Very respecttfully,
A. N. HUME,
Agronomist and Supt. of Substations.
Department of Agricultural Engineering
Director James W. Wilson
South Dakota Experiment Station,
Dear Sir:
I wish to submit the following report on the experimental work
done by the Department of Agricultural Engineering during the fiscal
year ending June 30, 1926.
Relation of Electricity to Agriculture
This study is being made to find out the relative efficiency of
electric power to other kinds of power for farm operations. It is
also made to find out the relative cost of electric power from the
power line to other kinds of power now used, and to study the uses
to which it is now adapted for the farm, and uses to which it may
be adapted in the future. An electric power line built especially
for farm service has been furnished by the Northern States Power Com
pany for this study. Forty-two individual meters have been installed
on individual electric motors and appliances, and readings of the elec
tric current used have been made at regular intervals Ihroughout the
year. A special study was started during the year on the home elec
tric refrigerator and on the relative efficiency of separating cream
from milk with the electric motor for power versus other power. These
studies will be continued.
Another test of importance that was started and will be con
tinued in detail is that of grinding feed with a small grinder and elec
tric motor. One installation is already set up for this study and
another will be installed soon. The study will be made to find out
three things in particular: the capacity of the small outfit with dif
ferent grains and with different moisture content; the amount of current
consumed, and the degree to which the outfit may be made autom.atic
in its operation.
This work is being carried on in cooperation with a national com
mittee and a state committee, and both the farming and power company
interests are represented on these committees. The power company
has also co-operated to the extent of furnishing meters, labor as





Director J. W. Wilson,
Experiment Station.
Dear Sir:
The following is submitted as a brief report of the work of this
department of the Experiment Station, for the year ended June 30,
1926.
The department has continued its work for cooperative analytical
problems connected with the projects now carried on by the Animal
Husbandry department and having to do with the special investigations
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of that department along the lines of silage feeding and other work
in animal nutrition as described under the report of that department
as herein published.
We have also cooperated with the problems carried on in the
Department of Dairy Husbandry by way of analyses of cereals, dairy
products, excreta, used and obtained during their work dealing with
the feeding of dairy animals. Many hundreds of analyses have been
carried out in this cooperative work.
In cooperation with the department of Home Economics, we have
done a number of analyses having to do with the quality, quantitative
composition and dye-content of various textile fabrics.
Our analyses covering the whole of the above work have totaled




Department of Dairy Husbandry
Director J. W. Wilson.
Experiment Station,
Dear Sir:
I beg leave to submit the following brief report of the experimental
work of the Dairy Husbandry Department for the fiscal year ending
June 30, 1926.
Self Feeders for Calves
This project has been continued for the past four years in order
to secure more data. For the past three years, close observation has
been made on a condition which was observed in the calves the first
year. That is that the calves developed crooked legs and in later cases
crooked back bones.
The crooked legs and apparent stiffness was first attributed to the
excessive eating of grain particularly corn; however, later observations
seem to indicate that this condition was corrected when the calves were
allowed access to the direct sunlight. Hence, to further check on
this phase of the problem part of the calves were allowed to exercise
in the direct sunlight while the others were kept indoors during the
daytime and allowed to exercise at sundown. The latter group, how
ever, were allowed steamed bonemeal ad libitum.
It was thought that the group which was not allowed access to
the dry lot during the daytime, perhaps did not get sufficient exercise
and that this might be a contributing factor for their condition, hence
another trial is in progress in which the "no direct sunlight group"
has a large pen in which to exercise. The control group has free access
to a large pen and in addition a dry lot on the south side of the build
ing.
The conclusions which were given in last year's report were further
substantiated by this year's trial although the deformities in the "no
sunlight group" were not as noticeable as in the calves in the three
previous trials.
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Bacterial Flora of Normal Cows' Udders
The work on this project has been completed and the results put
out in bulletin number 218 of this station.
The digest of this bulletin summarizes the results of this experi
ment as follows:
1. Milk drawn asceptically from each quarter of the udder of forty
cows gave an average bacterial count of 1,541 per cc.
2. Cell counts of the udders of the forty cows showed an average
of 657,000 per cc.
3. Bacterial and cell counts compare quite closely. The coefficient
of correlation between bacteria and cell counts was plus .6379-
.03364.
4. Lactation exerted no appreciable effect on bacterial content of
the udder.
5. The age of the cow exerted no effect except in the case of older
cows past maturity in which both bacterial and cell counts were
greatly increased.
6. Fore milk was considerably higher in bacteria than the middle
milk or strippings. Strippings were found to run slightly less
in bacterial count that milk from the middle of the milking.
7. Colostrum usually was very high both in bacterial and cell con
tent aRhough considerable variation was noted.
8. Bacteria of the udder was usually gram positive and micrococci.
They ferment sugar without the formation of gas and may or may
not liquefy gelatin.
9. Udder cocci gave uniformly low total and volatil acidities.
10. In some cases, curdling of the milk was accomplished by an en
zyme. Digestion of the curd was noted in several instances.
11. Milk from different cows seems to vary in germicidal power. Cul
tures of bacteriaa artificially introduced into the udder do not
survive over a few days.
Milk Clarifiers and Milk Filters
Comparisons have been made using a standard make of clarifier
and filter and their effect on market milk. Points studied in particular
were bacterial counts, cell counts, keeping quality, effect on cream
line, methylene blue reduction tests, H-ion determinations, sediment
tests, and labor involved.
Numerous tests indicate that there is very little, if any, difference
in keeping quality of milk that has been clarified and pasteurized and
milk that has been pasteurized and filtered. Acidity tests taken at
intervals of 12, 24 and 36 hours show little difference. Time of pas
teurization exerted a much more noticeable effect. Bacterial counts,
methylene blue reduction tests and Cooledge H-ion determinations sub
stantiated the above results.
The clarified samples showed over 50 per cent reduction in cell
counts, made by the Breed method, while the filter exerted no appre
ciable effect on the number of cellular elements in milk.
Sediment tests were invariably in favor of the clarified samples.
Filtered samples, although rarely showing visible sediment in the bottle,
usually showed a slight deposit of dirt on the cotton disc.
The cream line seems least affected by the filter when measured
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in a graduated cylinder. Clarification at 80 degrees F caused a slight
decrease in cream line. Temperature of clarification is an important
factor in cream line determinations and this deserves more thorough
study. Milk filters also appear to have an advantage in saving labor.
The time required in assembling, dismounting, washing and sterilizing
the filter, was approximately two-thirds of the time for the clarifier.
Influence of Starter on the Quality of Butter
The use of starter in buttermaking and its effects upon the quality
of butter, both fresh and storage, is not agreed upon by practical but-
termakers, or authorities on the subject. Hence data on this subject
should prove of value to the dairy industry.
In this experiment butter is churned from good quality cream. In
one batch of cream a good grade of starter was used and in a second
batch of the same quality of cream no starter was used. Detail chura-
ing records are kept on both and four ten-pound tubs of each churning
were kept for storage, two tubs were kept in the Creamery refrigerator
and two were shipped to a cold storage in Boston.
The tubs were scored regularly every month, those in the cold
storage at Boston by a Government Inspector and those in the Cream
ery refrigerator by the Dairy Department staff.
This project will be continued for at least one year in order to get
data on butter made during the various seasons of the year.
Because of the limited period of storage it seems advisable not to
make a report on this experiment.
Ground Soybeans vs. Soybean Meal
Inasmuch as soybeans are being grown in many sections of South
Dakota, it was thought that data on the feeding value of soybeans and
soybean meal would be of interest and value to South Dakota farmers.
The experiment was divided into four 30-day feeding periods with
a 10-day preliminary period. Seven cows, representing three dairy
breeds were used. All of these cows were heavy producers.
The digestion trials of five days duration were run, and careful
records were kept of feeds consumed and refused.
The soybeans were grown in South Dakota and gi'ound as needed.
The soybean meal was purchased from a Minneapolis dealer. No
differences were noted in the palatibility or physiological effect on the
cows, between the two feeds.
The two feeds seemed to be about equal in feeding value. The
slight difference in favor of the ground soybeans could be accounted
for through experimental error. However, the soybeans can usually be
purchased by South Dakota dairymen at a lower price per ton, hence
it would be the most economical feed to use.
The data obtained in this experiment, together with data obtained
in previous experiments on soybeans and soybean hay will be published
in bulletin form at an early date.
Effect of Ground Soybeans and Cottonseed Meal on Butter
It is quite generally accepted that the feeding of ground soybeans
results in a soft butter, while cottonseed meal produces a firm butter.
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The trials also contemplated ascertaining the amount of feed neces
sary to produce these effects.
With these problems in mind, four cows were fed a basal ration
of alfalfa hay, ground oats, ground corn, and either ground soybeans
or cottonseed meal. The ration was balanced according ti the Morri
son Standard. After a ten-day preliminary period the soybean or cot
tonseed meal part of the ration was increased to 25 per cent by v;eight
of the grain ration.
Every ten days the soybeans or cottonseed meal was increased
until a 100 per cent grain ration of either cottonseed meal or soy
beans were fed.
Ten-day composite milk samples were taken, and the milk on the
tenth day was separated and churned.
:Four cows were used, two Jerseys, one Holstein and one Ayr
shire. All the cows were milking heavy One of the Jerseys refused
to eat her grain ration when 75 per cent of the ration was made up of
cottonseed meal, hence she was taken off the trial. The other cows ate all
of the ration although it was evident from the way the cows ate that
the ration lacked palatability. No noticeable harmful physiological ef
fects were noted. The feces seemed normal even when 100 per cent
cottonseed meal or soybeans was fed. During the last 10-day period
when 100 per cent of the ration was made up of either cottonseed meal
or soybeans, some of the cows were receiving as high as 10 pounds.
No marked difference was noted in the churning of the cream or
consistency of the butter. When 50 per cent or more of the soybean
ration was fed, the butter had an oily taste, resembling castor oil.
The chemical analysis have not been reported as yet, hence no fur
ther conclusions can be given in this report.
Breeding-Up ExperiinetP
No additional information has been secured on this experiment.
The additional data merely corroborates last year's report. That is
that good purebred sires are effective in building up high producing
herds.
The problem which needs the greatest attention in this work is the
securing of good purebred sires, sires which are prepotent and will
increase rather than decrease production in their progeny.
Cross Breeding Experimenr
This work is carried on n; conjunction with the Animal Husbandry
departmenl. and the purpose has been reported by that department.
To date, fou? heifers and one bull have resulted from the crosses.
The birth weight of the calves seem to conform (to the average weight of
the two breeds rather than the birth weight of either breed.






Director James W. Wilson,
Experiment Station.
Dear Sir: . j. ^ 4.1,
In conformity with your request, I herewith submit a report ot the
investigations carried on by the Entomology-Zoology department during
the fiscal year ending June 30, 1926. The project dealing with the wheat-
stem magot (Meromyza americana Fitch) was completed during the fis
cal year ending June 30, 1925. The results of this investigation were
published in Bulletin 217, "The Wheat-stem Magot". The investigation
dealing with the common field cricket (Gryllus assimilis Fab.) was con
tinued during the past year while a new project dealing with the plum
tree borer (Synanthedon pictipes G. and R.) was added.
The Common Field Cricket
The distribution, economic importance and life history of the com
mon black field cricket were discussed in former reports. During the
past year most of the time was devoted to a study of the importance of
the natural enemies of this insect and to further study of control as
could be economically practiced by man.
Gryllus assimilis (Fab.) has a host of parasitic and predaceous en
emies, the most important being the following:
Ceratoteleia marlatti Ashmead, an hymenopterous parasite of the
eggs. .
Paradris brevipennis Fonts, an hymenopterous parasite of the eggs.
Exoristoides johnsoni Coq., a tachinid parasite of the nymphs and
adults. "
Sarcophaga kelleyi Aid., a tachinid parasite of the nymphs and adults.
Cephalobium microbivorum Cobb, a nemaparasite of the intestine of
the nymphs and adults.
Paragordius varius (Leidy) a thread or hair—worm parasite of the
nymphs and adults.
Gregarina (sp.?) a protozoan, parasitic chiefly in the alimentary
canal of the nymphs and adults.
Euthrombidium (sp.?) a mite parasite upon the adults.
Gamasidae (sp.?) another mite parasite upon the adults.
Chlorion cyaneum Dahlborn, a predaceous wasp which uses the
nymphs and adults as food for its offspring.
Spiders (several species) which catch and feed upon the nymphs
chiefly. , , 1.
Birds (several species) that feed upon both nymphs and adults.
Chickens and turkeys that feed upon both nymphs and adults.
Of the two egg-parasites listed, Creatoteleia marlatti Ashmead is
the more important. From 20 to 50 per cent of the cricket eggs are des
troyed each year through this parasite alone. Neither of the two tach-
inids acts as important checks upon the crickets, for comparatively few
nymphs or adults are found parasitized by these flies. However, Sarcop
haga kelleyi Aid. acts as one of the most important means of natural
control of some of our South Dakota grasshoppers. Cephalobium mic
robivorum Cobb is found in the intestine of a large number of our crick-
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ets, but it does not seem to injure them in any way that we could deter
mine. Paragordius varius (Leidy) infests only a small per cent of crick
ets and consequently cannot be regarded as an important check upon the
numbers of crickets produced in a locality. We have found as many as
five of these nematode worms in the body cavity of a single cricket. The
protozoan, Gregarina (sp?), is exceedingly common in the alimentary
canal of immature as well as adult crickets. The number which we
found ranged from one to more than one hundred per insect. It is the
opinion of the writer that a heavy infestation with this parasite re
duces the vitality of a cricket considerably, shortens its length of life
and, if it be a female cricket, limits egg production. The two para
sitic mites which we listed cannot be regarded as economically important.
Chlorion cyaneum Dahlborn, a digger wasp, does not occur in large
numbers and, therefore, may be disregarded as an important check upon
cricket increase. Spiders of several species are much more important
for they capture and destroy large numbers of nymphs, especially those
of the first four or five instars. Birds, likewise, destroy large numbers
of crickets, but how important they really are in various sections of
South Dakota we have not determined. Chickens and turkeys, when
given the run of a field, exercise a controlling influence upon crickets.
In a field of a few acres, such influence may be quite important but in
a large field it tends to become negligible.
Control measures for crickets have been directed along two lines;
first, the destruction of the eggs and, second, the destruction of the im
mature and adult crickets. Of these, the former is the more effective
and also the more economical.
To destroy the eggs, it is only necessary that they be exposed to the
airj sun and wind for three to five hours. At the end of this time, they
are shrunken and dead. Since the eggs are not laid deeper than one and
one-half inches beneath the surface of the ground as a rule, and since
they are laid singly and not in pods and are not protected by any special
secretion, any process that will disturb the soil so as to bring the eggs to
the surface will serve the purpose. Whatever treatment is given the
ground, it should take place late in the fall after the crickets are dead
and again early in the spring before the eggs have hatched. In alfalfa
fields, a large number of eggs will be exposed to the elements and thus
destroyed if a spring tooth harrow is run over the field first lengthwise,
and then crosswise a few days later. The edges of such fields as well
as the sides and tops of irrigation ditches should be gone over. Whenever
grain fields become overrun with crickets, these should also be worked.
The most effective method of destroying the black field cricket in
any of its nymphal stages or in its adult form was through a poisoned
bait. In our experimental work we have tried out more than 50 differ
ent baits, which varied from one another in the ingredients used or in
the proportions of the ingredients. We frequently were able to kill more
than 50 per cent of the crickets in a field with one application of these
baits but in no case did we succeed in obtaining what we considered a
satisfactory kill.
The bait which we found most satisfactory was made up according
to the following formula:
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Bran pounds
*White arsenic ^^2 pounds
*Just as satisfactory results were secured by substituting pans
green or sodium arsenite for the white arsenic. o a m tViP
Since the crickets feed chiefly from 4 P. M. till 8 or 9 A. M. the
bait was put out late in an afternoon. In each case it was broadcast
by hand; 8 pounds (figured on the dry-bran content) being used per
acre. In alfalfa fields, the applications were made shortly after tne
first cutting of hay had been removed. In sections where irrigation
was practiced, the fields were first irrigated and two days later they
were baited, while in the non-irrigation sections, the bait was applied
shortly after a rain had fallen. If this procedure is not followed, a
larger number of the crickets may remain in cracks in the ground ^d
not come in contact with the bait. In spite of our most strenous efforts
we never found it possible to obtain an accurate count of the number of
crickets that were killed through the baits; first, because the crickets
may crawl into cracks to die and these cracks may be many feet in
depth; second, because we have no way of knowing how many dead or
perfectly healthy crickets are in these cracks; and, third, because many
of the dead and dying crickets are carried away or eaten by other insects
such as ants and unpoisoned crickets. .
A series of experiments were conducted in which an attempt was
made to destroy crickets in alfalfa fields through the use of cyanogas,
calcium cyanide granules. This material contained not less than 40 per
cent nor more than 50 per cent calcium cyanide. Forty pounds of the
granules were used per acre, the material being applied ^
seeder on warm, still afternoons, after 4 P. M. Some of the fields had
been irrigated several days previous to the treatment and were fairly
dry on the surface, while others had not been irrigated. It is estimated
that we did not kill more than 10 per cent of the crickets m any of these
experiments. No injury was done to the alfalfa through the insecticnie.
Cocks or stacks of old hay or straw may seiwe as a place of refuge
for thousands of crickets. If these be burned during the middle of the
day by setting fire all around their basal edges, many of the insects are
destroyed. Weeds cut, raked into piles and allowed to he on the ground
will also attract many of the crickets. Such weeds should also be burned.
The Plum Tree Borer
The plum tree borer is a moth belonging to the family Sessidae or
clear wing moths. In the plum tree plantings of South Dakota this in
sect has proven itself to be a serious pest. In the eastern half of the
state it has been found attacking all cultivated varieties of plum, cherry
and choke cherry and native wild plums. In the western half of the
state, it has been encountered in plantings of cultivated plums, in nurs
eries! and here and there in native wild plums. j
It is the young or larval form, the caterpillar, which is designated
the borer and which is responsible for the injury done to the tree. These
borers may be found under the bark of the host plants and in injured
areas of the plants. Usually the borers are found in the trunk and larger
limbs well above the ground level, but occasionally a specimen may be
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found near or just beneath the soil. The presence of the borers may be
detected by a flow of sap mixed with excrement and small bits of wood.
The borers are usually found feeding on the growing bark at the mar-
gins of wounds. Such areas are increased in size thru the work of the
caterpillars and may result in a girdling of the trunk or limb. Very
frequently the borers work in crotches of the trees.
, ^ hibernates in larval stage in broadly oval cells, directlyunderneath the bark. In the vicinity of Brookings, about May 1, the
borers construct cocoons of silk and frass about themselves. A week
later the majority of the caterpillars have changed to pupae They re
main in the pupal stage until about May 29 to June 1 when they wriggle
forward along a tunnel constructed by the borer and push off a thin
circular disk of bark. After this has been accomplished, they protrude
their bodies through the openings in the bark and soon issue as moths.
Two to five days after the moths have emerged, they mate and al
most immediately after this the females begin to lay their eggs. Cracks
crevices, wounded areas, cankered areas, sun-scaled surfaces, etc., are
chosen spots to receive the eggs.
The number of eggs that are laid by a single moth under normal
conditmns is extremely difficult to determine. While dissections seem
to indicate that an average of 225 eggs may be deposited, such an aver-
ofu actuality under normal conditions.The eggs hatch in 8 to 10 days, the young caterpillars making their
way out of the eggs by chewing an opening in the shell. Continuing
eir biting instinct, they gnaw their way through the outer bark to the
inner, where they remain and feed. Feeding continues throughout the
year until cold weather comes on, when preparations for hibernation and
emergence of the pupae are made. Data at hand indicate that the insect
definkirdeSthisf'"®'®''̂ ^^^^ necessary to
ored aie
^~c2Spillars^^°"^ parasite of the Microbracon group attacking the
flarvae in exposed or accessible places.Birds that destroy principally the larvae and pupae.
4^ r ungus attacking the caterpillars and pupae.
, of the natural enemies is necessary to determinedefinitely the exact role each plays in the control of the borer
cf '^an is still in the experimentalvsrorthy of further test are the following:
Horticultural practices which tend to eliminate wounds, splitting of
crotches, breaking of limbs, sun-scalded areas, areas affected with black
ivXxOty 6vC«
Paradichlorobenzine treatment of infested trees to destroy the lar
vae and pupae. At present it is planned to dissolve paradichlorobenzine
in liquid parafine (melting point 50 degrees C) and while the mixture is
kept liquid to paint it on infested trees. The action of the P.D.B. treat
ment on the trees and borers is yet to be determined as is also the effect





Department of Home Economics
Director J. W. Wilson,
Experiment Station.
Dear Sir: reouest I beg leave to submit the following report
of ?n in the DivUion o, Ho^e Eeono^.ce
during the fiscal year ending June 30, lO^b.
Vitamin Content of Canned Spinach
This experiment is a study of the vitamin C content spinach
canned in the pressure cooker, according to approved '
blanch 15 minutes in steam. Place in cans and process for
^The^experiment^were carried on with guinea pigs, using the basal
Thf reSta'dkatfthaf thrabov"' method of canning ^PtaaA
exceedingly destructive to vitamin C. Ten grams
this method when fed as the sole scource of vitamin Cfailed to ^Ppr
ably delay the onset of scurvy or to prolong the lives of J^B^^Ses
animals. Animals receiving 10 grams of spinach steamed »
(the preliminary blanching process) developed scurvy at an early date
hut thev lived longer than the animals receiving the pressure cannedspLch Ke results suggest that the greater part of vitamin Cis des-
troyed in the blanching process.
Women's Coats
This is a study of the quality and relative cost of women's coats
from typical retail atores of the state. The object of
determine the construction of the material in women s coats in relation
''u'Lrr''t™foS^uct1on of the material physical, c^emmal mmro-
r iiUt^tf iScr:Sd'"eni
length of fibres have been studied. Tests have been made to determine
the percentage of moisture the material holds at ordinary atmospheri
conditions. Chemical tests have been made to determine the percentag
of dyes and other finishing material, and also to determine the percent
age of wool, cotton, and silk in each piece of fabric.
Microscopic studies have been made to determine the average num-
Viof nf fibres in the warp' and in the filling of each piece of niaterial and
the variations in width of such fibres in microns. The condition of the
wool fibres as to the prevalence of split and broken fibres and the ab-4? ' 'rioyTYiis Vins been studied. Micrographs have been taken ofrtL\f^'~nt"ariation in of fibres, and typical
''̂ S'wetrtog qualities have been considered under strength of mater-
lltairtolcWrto^t7p7eL\ng°1^^^^^^^^
on shrinkage, texture, and strength have been studied.
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through this analysis and much in-
thrnext two tP r recorded, but no conclusions can be drawn untile next ests on wearing qualities are completed.




Department of Farm Economics
Director J. W. Wilson,
Experiment Station.
My dear Sir:
nection wfth'̂ tr request I am submitting a brief report in conith the experiment sta ion projects of this department.
Farm Organization in Brown County
m,<s purposes of this study are: to ascertain the amounts of the various factors of production required for operatio of far s in this area; to
termine what variations occur in the requirements of such factors per
binW pT to what extent various methods of combining enterprises on these farms and more efficient use of the agen-
Frorn^ th^H improve farm profits in this area.
ductTon^ the more efficient production methods, and the more profitable choices and combinations of
ardrof'Tf- an effort will be made to establish stand-rds f efficiency which farmers in this region may us as guides for
better and more profitable farm organization and operation
Investigations were begun in December 1924, complete detailed data
st'dfed "The Ue^dTf ^ thVftTs'bJng
or, 1 a u ti. secured are being assembled, posted andanalyzed by the project leader and his assistants. '
report on the financial phases of this project for the
year 1925 has been prepared and distributed to those most interested
Requests for copies and comments by various people over the state have
mdicated considerable interest in this report. Wide variations in costs
T .ifexample, wheat production costs varied from 74 cents
pn TTi, ^he farm having the highestcost. The production of oats varied in cost from 18 cents a bushel to
S"?2.20 andTorn fri 61 Its
Th0 variations were found in the costs of livestock production
the coTof butterfat varied from 33 cents to 66 cents, whilest 100 pounds of pork varied from $0.06 to $28 33
widely, the low farm showing$723 as compared to the high farm's $5039. Labor and management
wages likewise varied greatly from minus $1038 to plus $3298. In consid
ering these figures the fact should be kept in mind that 1924 was Tthis
area, the most profitable year since 1919.
The data so far collected together with those later to be secured
rom these farms will be analyzed to determine causes of these variations,
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and to bring out variations in efficiency in the use of the physical factors
of production.
Farm Organization and Management in East Central South Dakota
Investigations in this area similar to those above described for Brown
rountv were begun January 1, 1922, and the field work was completed
fn December 1924. The South Dakota Department of Agri^lture and theBureau of Igi'icultural Economics of the United States Department of
reported in circnlare 4 and 8 of
the South Dakota Department of Agriculture. These dXTs '̂now being
reports, and a much more complete analysis of the data is ^^w Dei g
made. One bulletin dealing with the use of farm management data in
improving the organization of farms and based upon data froin c
luSurv county route has been prepared and has been submitted forpublication to the United States Department of Agriculture^ Amore
complete analysis of many different phases of the
farms is now being prepared. It had been planned that this would Decompleted by July 1, 1926, but it has been found Involve a great deaj
more computation and analytical work then was at first anticipated, a
work is still being done on it.
Credit Needs of South Dakota Agriculture
The preliminary phases of this project have been made in cooperation
with the Division of Agricultural Finance, Bureau of Agricultural Eco-
nomics, Washington, D. C. The first step has been f
the assets and liabilities of a group of farmers
Dakota securing information as to the amount of liabilities,
of loan's the progress of farmers since coming to the farms they nowoccupy, tateres't rites, etc. This first study is designed ™
familiarity with the problems involved and to develop methods of study.
Aprogress report covering this phase of the study will be available with
in a few weeks..
Elevator Management, Financing, and Organization
The handling of agricultural production through agencies based upon
the cooperative plan of organization is very extensive in South Dakota,
and apparently is on the increase. Very little study has been given to
the spLific management problems of these organizations. This is espec
ially true of the farmer owned grain elevators of which there are abou
300 in the state. In some respects the problems of the elewators in this
area are different from those of nearly all other parts of the country.
South Dakota elevators handle coarse grains to much larger extent than
do North Dakota elevators. On the other hand South Dakota elevators
depend much more largely upon borrowed money for financing than do
the elevators of many of the states of the corn belt.
Analysis of the studies already in progress and of those which have
been completed especially those of the Minnesota College Agriculture
and of the United States Department of Agriculture, J
one of the phases of this problem which has had least study has to do
with the financial organizations of these elevators. This problem
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especially pertinent in South Dakota where considerable financing dif
ficulties have been encountered by many of the elevators as a result of
rapid price changes in the commodity handled.
approach to the problem has been an effort to determine the
principal causes of failure and other financial difficulties on the part of
farmer-owned elevators Only a small portion of the time of one man
has been available for this project and only a start has been made on it.
ties f now in existence or previously existing in the coun-
were f financial difficulties,r visited during the past year and a schedule was completed for each
torl wm bl"„rded "-ese eleva-
Questionairp were sent to all elevators 'in the state covering var
ious Items for the years 1920 and 1925. Sixty-nine replies have been re
ceived and others are still coming in. The growth of business during
this period has been indicated by the fact that the reporting elevators
averaged in 1920 135 members each, and in 1925, 147 members each.
The nuniber of patrons in 1920 averaged 209 and in 1925, 238. The vol-
ume of business in 1920 averaged $235,054.00 and in 1925, $234,983.00.
T IS figure is not corrected for change in price level. The average val
uation of buildings and equipment in 1924 was $17,162.00, and the aver
age number of men employed 2.2 per elevator.
Owing to re-arrangement of research time, the leader on this project
will be able to devote more time to it this year than was possible last
year as he has been relieved of one of the projects assigned to him.
Assurance of cooperation from various elevators and auditing companies
indicates a possibility of good progress on the project during the coming
South Dakota Prices and Production
this project that conditions variedconsiderably in different parts of South Dakota, especially as to such
cro-s as potatoes and corn of which the state has both surplus and de
ficiency areas. Considerable interest has been manifest as to whether
more movement of surplus crops within the state to deficiency ar^asalso in the state would be profitable. It was found, however, that a
f e i,-"/analytical study of this problem is toure satis actory historic l data as to prices in each of the principal
steps have been taken in cooperation with the agricultural statistician for the state to secure from all
possible scources historical price data by districts and counties, the fed
eral statistician contributing supervision and considerable of the work
clericalTork contributing most of the
Asystematk search has been made for historical records. Amailing
1st of about 1500 names representing every community in the state has
been canvassed. Also about 1500 other parties whose names have been
sug^sted by leads from the first inquiries or from the price statistician
at Washington. The agricultural statistician has sought during his
traveling over the state for sources of price records. Also a number
of old records have been secured as a result of news stories being sent
out. These have had rather wide circulation. Farm records which go
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back as far as 1890 and a few back to the early eighties have been s
cured. Besides the records which are fairly complete, a num er
TYientarv records have been sent in response to inquiries. . j
These records have been drawn up
then tabulated by districts. Prices are being secured on about fi"een
commodities. Link relatives and weighted annual prices are being u
as a basis for extending such computatmns, as far back as possible, also
very materially to the effective study of price relationships ^^bin the
state Other colleges are beginning similar investigations, but So
Dakota is in many respects uniquely situated for carrying out such a
study.
Ranch Organization in the Great Plains Area
The range areas of South Dakota and its neighboring states on the
north and west have been greatly affected by the ^^^^^^ural cond^ons
of the nast few years. Those areas are, for some types of farming,
marginal and submarginal areas, while for other types of farming t ey
renresent rather ideal production conditions. Prelimina^ , ii
problems of this area has been carried on by the South Dakota '
ment of Agriculture cooperating with this institution for severa y
back However, it has been felt both by the United States Departmen
of Agriculture and by this department that more
needed. In view of this fact, a conference was called during +'be summe
of 1925 by the Bureaus of Agricultural Economics and Animal Industry
of the United States Department of Agriculture. This included the statefgrkultural colleges of South Dakota, North Dakota, Montana, and Wy
oming. As a result of the preliminary study of the problem, agreeinent
was reached between these four stations and the two cooperating bu
eaus to cooperate in employing an experienced and competent f^Id ma
to make a careful first hand study of the
methods of 60 ranches, located in the adjoining comers of the four states
involved-ve project was started about
The project has not yet proceeded far enough to provide a peat deal ofda^ta for analysis, but is expected to be ready for more of the t^ulation
and analytical work before the end of this fiscal year. There is also a
considerable amount of statistical work to be done in assembling and
tabulating the results of previous studies of the area.
Taxation Problems of Agriculture
The nroiect in question is in a comparatively new field of study,
and has been pursued only one year under the experiment station wit
a comparatively small part of one man's time assiped to it. Arrange
ments have been made and funds assigned for a full time man to proceed
with the project during the coming year. , . rnm
Tax records obtained from the state auditor and state tax com
mission are being analyzed for the purpose of studying the causes of in
creases in taxes during recent years. The sources of funds have been
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tabulated under general headings with a view to later analysis to deter
mine possible alternative sources of revenue. Also considerable workhas been done in determining which factors have been responsible for
creaserf^levies of the state have made these in-included a study to determine to what ex-
ht iv, caused by higher levies
wbfl? n subdivisions; and to what extent and for
the ^t^te expenditures have been increased in each subdivision of
Detailed analyses having to do with the relation of net earnings to
taxes paid have been made for the 1919 and 1924 years for the following
counties: Brookings, Hamlin, Pennington, and Beadle. Tabulations from
these counties show that 17 Va per cent of the average net rent from farms
cU fn i'S4'T to pay taxes in 1919 and SSVs perent i 1924. Some very valuable da a as to th relative tax burdens on
different classes of property is also being found. oura.ns on
There IS much further detailed study to be done on this project and
ini^bP^ possible to push it forward to completion dur-
qXed somewhat more time than that may be re-
Sincerely yours,
M. R. Benedict,
Professor of Farm Economics.
Department of Horticulture
Director James W. Wilson,
Experiment Station.
Dear Sir:
'""owing report for the fiscal year
Fruit Breeding
For many years past the main experiments in apple and other fruit-
breeding in this department have been made to determine the relative
merits of homozygous and heterozygous material. Areport of progress
vi being prepared. The evidence accumulating year by
heternvf homozygous parents rather thanhete^yzygous parents in developing new and valuable types.
The breeding of hardy plums and sand cherries was continued on a
arge scale in the fruit-breeding greenhouse during the winter. Consider
able fruit was secured. In the orchard, the hybridization of the apple
. Some of the new red raspberries show much resistance to mosaic.
Horticultural Explorations
r •*, »•sota. Just before winter set in, a plant-collecting tour was made to the
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western shore of Lake Michigan and to the northwest shore of Lake
Superior. Further progress was checked by the snow.
New Plant Introductions
From the many thousand seedling fruits now coming on in this de
partment, individual plants are selected as soon as they are deemed
worthy of propagation and are introduced. The following varieties were
introduced in the spring of 1926: four varieties of pears, one grape, one
crab, one walnut, one rose, eight muskmelons, and a white-seeded white-
flowered alfalfa.
Breeding Hardy Roses
The work of breeding hardy roses was continued on a large scale.
One of the seedlings blossomed out with fully one hundred petals which
is a decided improvement over its ancestor, the wild rose with five petals.
Progress with Pears
About 50,000 pear seedlings were grown in 1925 from the seed col
lected in North Manchuria in 1924. Some of them were transplanted
on the grounds of this Department, many were sent to various parts of
South Dakota and to other states, but the largest number was planted
in the State Orchard at Watertown. The following pears were distributed
for the first time: Harbin, Mugden, Chang, and Simola.
Harbin Pear.—Offered for the first time. Pyrus Ussuriensis. is the
pear of northern Korea and Manchuria and also the Pacific Coast
of Siberia. It varies much from seed. In 1924, seed from many thousand
pounds of the fresh fruit was gathered in the mountains of North China,
in a region approximately fifty miles east of Harbin which is very near
the western limit of this species. In this region the temperature ranges
to about 47 degrees below zero F. The fruit of the largest pears is 2%
inches in cross diameter and 2 inches in long diameter. The fruit varies
in shape but is mostly rounded, tapering tow.ard the stem. The foliage
becomes ornamental in fall, owing to the bright red and yellow coloring.
They may be hardy enough for street and lawn trees at the far North.
The term, Harbin pear, is now given to this importation to distinguish it
from importations of uncertain or more southern origin. This new mater
ial should be utilized in three ways: , ,
1. Seedlings should be planted out for fruiting to provide hardy
blight-resistant nursery stocks for the new hybrids which are coming on.
2. The fruit may be improved in size and quality by seedling selec
tion through several plant generations. . i u
3. As rapidly as possible these pears should be hybridized with the
large, fancy-flavored pears from west Europe.
There is much room for improvement in the flesh in flavor but it
furnishes the best starting point for hardy n-ars strongly resistant to
blight and hardy far north. As soon as possible we should combine the
winter hardiness and blight resistance of this Siberian pear with the large
size and fine quality pears of west Europe. This would make it possible
for many northern states to grow pears where it is not possible at the
present time. The flesh is white, juicy, with much grit. The fruit ripens
late and keeps well, at any rate until late in the fall.
Mugden Pear.—Offered for the first time. This name is given to
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seedlings of a small, early, yellow pear about 2V2 inches in diameter
^und on the 1924 trip shipped in large quantities from further south into
Harbin, Manchuria. The trees, it was said, are very early in bearing.
This will probably not be hardy far north but is more for the latitude of
Nebraska and Iowa. It was impossible at the time to determine the exact
origin of these pears. The fruit ripens much earlier than the local native
pears of the Harbin region. The fruit, while small, is juicy and of pleas-
although it IS probable that none of these oriental pears have
the high spice of the best pears of west Europe.
Chang Pear.—Offered for the first time. This seedling was grown
from fruit grown on the trees of Pyrus Simoni, a Chinese wild pear re
ceived many years ago from Arnold Arboretum, Boston, Massachuetts.
The origina tree bore fruit in 1923 and 1924. Fruit, clear yellow, oblong
p^iform; fksh, white, firm, juicy. As described in South Dakota Bul-
investigatios by Alfred Rehder at the Arnold Arboretum
divide the species so that the tree is now called Pyrus Ovoidea. The bright
red leaves in autumn are attractive. The first fruits of this select seed
ling pear, Chang, are 1-Ax2% inches in diameter and of fair quality Ex
perience here at Brookings indicates that the ordinary commercial Pyrus
Ussuriensis stocks winter-kill readily, so these trees should be mulched
caretully in winter to prevent root-killing.
Simola Pear.—Offered for the first time. Fruit yellow, acute pyri-
form with a long stem; the first fruits are 2x2inches in diameter. The
original tree is of tall upright habit and fruited in 1923 and 1924 Pedi
gree: Pyrus Simoni x Marguerite Marillat pear pollen. The original Pyrus
Simoni trees were received from the Arnold Arboretum, Boston. Massa-
cheutts, many years ago. The juicy, pleasant flavored fruit is somewhat
larger than the typical Simoni.
SUNGARIGRAPE
• Vitus amurensis, Rupr., a wild grape found in great profusionm the mountains, beginning a few miles east of Harbin, North China
and extending east to the Pacific Ocean. The wild-flavored berries are
soniewhat largerthan ourwild grapes. Some of the berries are %inches
in diameter; color, purple black. In autumn the foliage becomes very
ornamental with purple and red tints, so that this grape should be well
adapted for arbors. These plants are one-year seedlings.
MANCHURIAN CRAB
f s^^edlings of Pyrus baccata, var., Mandshurica, Maxim, aform of Siberian crab grown from seed gathered in 1924 in the mountain
region, about fifty miles east of Harbin, Manchuria. The small fruit
varies in size; tree of somewhat stronger growth than the ordinary Si
berian wild crab and for that reason is worthy of testing as a stock. The
tree is quite ornamental, heavily branched in the open but grows taller
when crowded by other trees in the forest.
MANCHU WALNUT
Offered for tlw first time. The local Harbin form of the Manchurian
Walnut, Juglans Mandshunca, Maxim. The nuts are larger than those
dlustrated m Bailey's Encyclopedia of Horticulture under this species
Grown from native seed obtained at Harbin, China, in 1924.
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TEGALA ROSE
Offered for the first time. This attractive deep pi^ rose blossoms
very freely in June, and is semi-double much like the Tetonkaha Rose,
but more dwarf in habit. The plants offered are all sprouts from one
original planting. Growth up to about 4 feet in height without pruning.
Pedigree: Tetonkaha x Rosa gallica grandiflora pollen.
MANCHURIAN MUSKMELONS
In a search for pears along the Siberian railway in North China,
many small samples of Chinese muskmelons and other vegetables were
secured. In the hands of melon-breeder, the muskmelons might be ot
value from the plant-breeding standpoint as a starting point for new
varieties. Seed of eight varieties was distributed.
WHITESEED ALFALFA
Offered for the first time. In 1921 white-seeded and white-flowered
alfalfa was announced, but was not ready for distribution. Since then
many inquiries have been received for seed. In the beginning I had over
40,000 white-flowered alfalfa plants, but how to breed this color true,
both as to flower and seed has been a problem. This would be desirable
as the farmers would know before sowing what they are getting, bo tar
as I know this is the first alfalfa with a difinite trademark an easily
distinguished characteristic for the protection of the purchaser. Both
seed and flower are white. The pedigree indicates hardiness sufficient
for all practical purposes, even far to the North and for dry uplands.
But this must be determined by actual comparative field trials with other
varieties The work of selection is not yet completed. I now have 4yo
plants in the field all with white flowers and white seed and all grown
from seeds of plants bearing white flowers and white seeds. These in
dividual plants are all of strong and vigorous growth and productive oi
seed and forage, but no comparative tests have been made with other
varieties.
STATE ORCHARDS
In the spring of 1926, the State Board of Charities and Corrections
assigned for the use of this department twenty-five acres more land at
Watertown and ten acres at Sioux Falls, making a total of forty acres
at Watertown and twenty-five acres at Sioux Falls. Eight acres more
were brought under cultivation at the State Orchard at Eureka. Tms
affords opportunity for the fruiting of many thousand seedlings and the





Department of Poultry Husbandry
Director J, W. Wilson,
Experiment Station.
Dear Sir:
In keeping with your request, I am submitting a report of the exper-
imental work carried on in the Poultry department for the year 1925-
Poultry Marketing
Under the Hatch Fund we have continued the work in direct mar
keting of poultry products. Eggs marketed in Eastern markets have
returned a margin of profit over local markets in all months except
March, April, and May but each year the margin has decreased. In 1923
the maximum margin was 22 cents per dozen; in 1924, 12 cents; and in
1925 4 cents. Local markets have greatly improved and follow more
closely the Eastern markets. The main criticism of eggs from this sec
tion is that they show excessive evaporation and run high in under-weio-ht
eggs.
Several shipments of live fowls were made to Chicago markets and
on closely selected, heavy stock good margins over local prices were
realized.
The electric lighting experiment was badly broken up the past winter
on account of condemnation of wiring and the need of rewiring the plant.
Feeding Fibre and Farm Grains
Experiments in feeding fibre grains and general farm grains along
with a balanced ration containing 20 per cent tankage mash duplicated
our previous results. Fibre grains alone gave poor production and threw
hens out of condition, while corn and wheat added to mixture gave bet
ter production but not nearly so large or economical production as did
the full mash ration. For health and profit, the balanced ration seems
essential.
Poultry Housing
To retain the animal heat and at the same time provide for escape
of moisture and inter change of air is the big problem in poultry hous
ing. Our best results thus far have come from use of wind bafflers in
south wall of building and at east and west gables over straw lofts sup
ported by octagonal mesh poultry netting. Open cupolos on roofs above
straw loft and galvanized metal shafts extending from below ceiling up
through roof have been combined with wind baffles to good advantage.
Alfalfa for Poultry
Under the Purnell Fund we have conducted experiments to determine
best use of alfalfa in poultry feeding. Alfalfa meal was used to replace
bran and middlings in the mash and up to 40 per cent of the mash ration,
a 20 per cent alfalfa meal mash gave practically as good production as
a 20 per cent bran or 20 per cent middlings mash. The other ingredients
in the mash being com meal and tankage but the higher percentage of
alfalfa seemed to lower the production. Alfalfa fed green gave as good
results as sprouted oats but could be used through much more limited
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season. Alfalfa hay and soaked alfalfa chaff were also used but with no
marked advantage. If one can grind alfalfa on the farm, it apparently
offers a fine poultry mash ingredient at a low cost.
Comparison of Protein Feeds
In our experiment to compare feeding values of protein feeds, milk
powder, tankage, meat scrap, soybean meal, ground soybeans, and cot
ton seed meal were used but some difficulty was met in trying to ga
enough pens of birds under same conditions for the work. Bast results
were obtained from milk powder tankage and meat scrap with quite a
drop off for soybean meal, ground soybeans, and cotton seed meal. Of
the last three mentioned ground soybeans gave best returns. This work
is more or less preliminary and needs to be worked out more completely.
A ration balanced up with 10 per cent tankage and 10per cent milk pow
der gave the most economical egg production and the birds also gained
an average of three-tenths pounds in weight
Work with yellow and white corn could not be carried on as the
white corn available ran high in moisture content and was not suitable
for grinding.
Cafeteria Style Feeding for Hens
To determine if hens would balance their own corn ration, a cafeteria
style feeder was arranged with ingredients of a balanced ration in separ
ate compartments. Throughout the test some ingredients like bran, mid
dlings, tankage, and ground oats and alfalfa meal were eaten very spar
ingly while others like meat scrap and corn meal were dipped into much
more freely, the corn meal being consumed in large quantities.
Raising Chicks
It is often asserted that chicks need to get out on the ground to do
well. To test this out a flock of chicks were put in a room with ^urd
floor under an electric brooder and fed a good scratch and mash, ihey
received sunlight through open windows but no green food. They were
kept in this environment for seven weeks or until all were well feathered
and able to do without artificial heat. At this time, they were in excellent
condition and weighed on an average nearly 1% pounds each. It would
seem that if birds have proper feed elements and sunlight the soil is not
essential.
Incubation
Tests were made of temperature readings in various parts of differ
ent incubators and considerable variation noted in some cases as much
as three degrees. In glass front machines the low temperatures were
near the front. In some where no shield was used under heating pipes,
the temperature ran relative high. The test showed the necessity of
shifting the position of eggs in the trays during the hatch. Eggs not
shifted gave very low hatches.
Hatches run with relatively low evaporation from eggs seemed to





Department of Rural Sociology
Director James W. Wilson,
Experiment Station.
Dear Sir:
In keeping with your recent reques.t, I am submitting herewith a re
port of the reseach work accomplished during a portion of the year end-
ing July 1, 1926. This is the first attempt in this institution of any such
work being done in rural sociology, the department having been started
September 1, 1925.
The following project has been conducted, partly under Prunell funds
and partly from funds supplied by the section of Rural Life Studies in
the Federal Bureau of Agricultural Economics.
Rural Social Agencies in South Dakota
scope of this study has been to ascertain the extent, location, na
ture and trend of the important social agencies of the state. The federal
census statistical definition of "rural" has been used denoting open
country and all villages and towns up to 2500. Throughout, the objec
tive has been to determine how well adapted these agencies are to the
needs and development of a stable agriculture.
The following agencies have been studied grouped under six differ
ent headings:
Community Organization Communicational Educational

























It is recognized that some of the above agencies are voluntary,
o ers are tax supported while the remainder are purely commercial.
Some of the agencies are merely branches of statewide or national or-
ganizations while others are independent local groups. Inasmuch as
all of these agencies are fairly well established as a part of the commun
ity life in the state and function in meeting the social needs of rural
people, their being included seems justifiable.
The procedure followed in obtaining data for the study has been by
personal interviews with leaders of state-wide agencies, analysis of pub
lished rports, questionaires sent out to leaders or local agencies and by
jrfi?';? correspondence. A total of 24 maps have been made settingforth the location and extent of above agencies within the state. Numer
ous statistical tables and charts, together with other data, has been pre-
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pared dealing with the nature and apparent trend of these agencies.
Much of this material can be used to distinct advantage as information
for extension workers, social workers and class room work with students.
After completing the study in a preliminary way, it was felt that
perhaps some of the material would be too bulky and general for publi
cation. Consequently, at the present time, the original scope of the study
is being modified so as to obtain more detailed information relative to
three or four of the more important social agencies such as the rural
public school, the country church, the rural library service and health
agencies available to rural people. This material is being gathered
largely by questionaire and is now coming in rapidly. It is hoped that




Prof, of Rural Sociology.
Department of Veterinary Science
Director James W. Wilson,
Experiment Station.
Dear Sir:
Complying with your request for a brief report covering the pro
gress made on the investigation of hemorrhagic septicemia in farm ani
mals and fowls by the Animal Health Laboratory of State College, per
mit me to submit the following:
Work on the Adams Fund project stated above is progressing ac
cording to our original plan. A large number of strains of hemorrhagic
septicemia bacilli have been studied microscopically, culturally and by
inoculations into test animals. Numerous new facts have been collected
thus far and it may be that some additional new information will be de
veloped before the project is completed. A year or more of work will
be required in order to secure the information that we think should be on






EXPERIMENT STATION FUNDS PGR 1925-26
United States Appropriation
Hatch
Received from U. S. Treasurer $15,000.00
Expenditures:
Salaries 8,228.25
Liabor 8 020 "5
Stationery and Office Supplies . '20.89,
Scientific .Supplies Consumable 430 21
Feeding Stuffs
Sundry Supplies 140.31
Communication Service 15 55
Travel Expense 22555
Transportation of things 24 30
Publications 1 oco oi
Heat, Lights, Water, etc
Furniture and Fixtures 53 27
Library
Scientific Equipment 'did ni
Livestock


















Feeding Stuffs 9 28
Sundry Supplies !!!!!.'.'!' 78 73
Communication Service "' 24 nn
Travel Expenses !!!!!!! 74 55
Transportation of things 2 08
Heat, Light, Water, etc 38 57
Scientific Equipment
Tools, Machinery & Appliances 23 45
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Transportation of things ,. - ol
Heat, Light, Power, Water fi7S
Furniture & Fixtures
Livestock , .tt .t
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Balance on Hand July 1, 1925 rn-? 09
Receipts: !fb,&07.Z3
Land Endowment , „„
Sales Cottonwood Sub Station '99R 7/1
Sales Eureka Sub Station ] RAccn
Sales Highmore Sub Station kca q?
Sales Vivian Sub Station ; 19-ir"ii
Total Receipts !!!!!!!!!!!! l!! "i!"
Expenditures Cottonwood Eureka Highmore Vivian
TnW ^ ' 430.00 $ 510.32 $1280.23 $2300.55L^bor ... 14 00 16 . 57.10 231 10
Scientific Supplies Consumable a ok a or
Feeding Stuffs q'ks ' kk in cck'ko -71009Sundry Supplies i; "se.SS 53:?2 89 84 250.7? ISI
Communication"s;r;iVe';.\";;;;:;;:;:;;;; 27;63 S? S? ""44:62 illil
Travel Expenses 68.82 153.98 116.88 1.25 34o"93
Transportation of things 2.38 1.26 5.18 9.40 18.22
i 2L76 40.90 13.50 49.54 128.70Furniture & Fixtures 28.69 .69
Scientific Equipment 13.33 13.33 13.33 13.34 53.33
Livestock 3 00 4 75 7 75
fools & Machinery I57.O5 144.15 143.40 130.10 574.70
Buildings and Land 123.05 181.90 199.65 504.60
462.27 1186.50 1259.29 2681.56 5589.62
8,397.75
Balance on hand June 80, 1926 13 987 37
LIVESTOCK EXPERIMENTAL REVOLVING
Balance on hand July 1, 1925 jsiKaK 0-7






Tools and Machinery !!!!.'." 23 61
Total Expended 3024 97
Balance on hand June 30, 1926 39 44
EXPERIMENT STATION
LIVESTOCK PUREBRED REVOLVING
Balance on hand July 1, 1925 $1291.38




Balance on hand June 30, 1926 1649.26
SALES FUND
Balance on hand July 1, 1925




Stationery & Office Supplies 48.11





Furniture & Fixtures ' 57.03
Livestock
Tools & Machinery 142.02
Total 6,446.11
Balance on hand $2,086.20
In addition to the above amount there were
transfers of property between departments to the
value of
$2,286.36
$6,245.95
$8,532.31
